INTRODUCTION I n o u r previous / I / we have s t u d i e d t h e behaviour of s u r f a c e s t a t e s i n t h e presence of adsorbed atoms and we have o b t a i n e d Tamm-like e l e c t r o n l o c a l i z e d a t t h e c r y s t a l s u r f a c e and a d s o r p t i o n -l i k e e l e c t r o n i c s t a t e s e l e c t r o n l o c a l i z e d n e a r t h e adatom . Here we i n v e s t i g a t e t h e e f f e c t of a p o s i t i v e e x t e r n a l e l e c t r i c f i e l d EEF
and of a n e g a t i v e EEF on s u r f a c e s t a t e s of a s e m i i n f i n i t e 6 -well c r y s t a l model w i t h t h e s u r f a c e covered by f o r e i g n atoms.
MODEL AND NOTATION The model p o t e n t i a l i s ehovm i n x-0 (SURFACE) F i g s 1 -Schematic p l o t of t h e model p o t e n t i a l s V(x) ( f o r n o t a t i o n s e e t h e t e x t ) . The e l e c t r i c i n t e n s i t y F, ( f o r 0 < x < d ) i s assumed t o be s m a l l e r t h a n Fz ( f o r x > d). The presence of a n adatom n e a r t h e c r y s t a l s u r f a c e (x = 0 ) i s t a k e n i n t o aocount v i a t h e s u i t a b l e umodulationv of t h e s u r f a c e p o t e n t i a l b a r r i e r V, ,< V, (V, being .the work funct i o n ) and t h e chan e of t h e arameter p (the s t r e n g t h of t h e patent i a l of t h e adatom? (cf. /1/f.
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Numerical c a l c u l a t i o n s were c a r r i e d o u t w i t h c r x s t a l rameters a a p p r o p r i a t e f o r s i l i c o n , i.e. Vo = 4.8 eV, b = 5.44 %: p = 1 .? .
The " i n t e r n a l w f i e l d i n t e n s i t g F was t a k e n from t h e i n t e r v a l
t h e same a s f o r Fi = l o s ?/cm .
FXERGY EXPRESSIOIJS AND LOCALIZATION PROPERTIES
Using t h e s t a n d a r d matching procedure we have obtained t h e follovring e x p r e s s i o n s f o r t h e s u r f a c e s t a t e s energy I? , A(z) and B(z) denote Airy f u n c t i o n s ; "+It "-" s i g n s t a n d s f o r t h e p o s i t i v e (negative) EEP, r e s p e c t i v e l y . The l o c a l i z a t i o n p r o p e r t i e s of a n e l e c t r o n occupying t h e s u r f a c e s t a t e s were d i s c u s s e d u s i n g t h e r e l a t i v e p r o b a b i l i t y d e n s i t g func- 
NUMERICAL RESULTS
The e f f e c t of a n e x t e r n a l e l e c t r i c f i e l d on b o t h t h e energy dependenc e E = f (d) of t h e Tamm-like and a d s o r p t i o n -l i k e s t a t e s and on t h e r e l a t i v e p r o b a b i l i t y P(x) c a n be summarized a s follows. 
P o s i t i v e (~i~. 2 ) and n e g a t i v e EEF1s (3'ig. 3) change d r a s t i c a l l y t h e energy dependence E = f ( d ) of t h e adsorbed-like s t a t e s ( d o t t e d dashed l i n e s f o r EEF and dashed l i n e s f o r z e r o f i e l d applied).
C9-68 JOURNAL DE PHYSIQUE
The energy of t h e Tamm-like s t a t e s (~i g s 2 and 3 ) is almost independ e n t of t h e f i e l d i n t e n s i t i e s F and Fz ( d o t t e d l i n e s f o r EEF and s o l i d l i n e s f o r z e r o f i e l d applied). I n t h e model w i t h a n e g a t i v e f i e l d t h e Tamrn-and a d s o r p t i o n -l i k e s t a t e s
-E = f (d) f o r p o s i t i v e EEF ( f o r n o t a t i o n s e e t h e t e x t ) The l o c a l i z a t i o n p r o p e r t i e s of t h e Tamm-like and a d s o r p t i o n -l i k e s t a t e s a r e almost not s e n s i t i v e t o t h e presence of a n EEP ( p i g s 4 and 5). For t h e n e g a t i v e f i e l d , however, P(x) h a s o s c i l l a t o r y
c h a r a c t e r o u t s i d e t h e c r y s t a l (~i g . 5),i,e. e l e c t r o n s from v i r t u a l s t a t e s c a n t u n n e l through t h e p o t e n t i a l b a r r i e r . 
Fig. 3 -E = f(d) f o r t h e n e g a t i v e E m ( f o r n o t a t i o n s e e t h e t e x t )
F i g , 4 -P(x) f o r t h e p o s i t i v e EEF: a) Tamm-like s t a t e s , b) Adsorption-like s t a t e s .
SUGGESTED INTZRPRETATION OF THE RESULTS based on t h e Volkenstein of chemisorption /5/ With no e l e c t r i c f i e l d a p p l i e d , t h e curves E(d) f o r t h e a d s o r p t i o n --l i k e and T a m -l i k e s t a t e s i n t e r s e c t ( s e e F i g s 2 and 3). The ground s t a t e h a s a n i o n i c c h a r a c t e r (an e l e c t r o n from adatom i s t u n n e l l i n g i n t o empty s u r f a c e s t a t e ) . There i s a p o s s i b i l i t y of a d i r e c t i o n i c e v a p o r a t i o n w i t h o u t a f i e l d .
I n a s t r o n g p o s i t i v e e l e c t r i c f i e l d , t h e "adsorption" curve i s s t r o ng l y deformed and t h e c u r v e s E(d) do not i n t e r s e c t (3?ig. 2). Thus t h e ground s t a t e is purely i o n i c a t any d i s t a n c e from t h e c r y s t a l s u r f a c e . I n p r i n c i p l e , t h e r e f o r e , a n e l e c t r o n of t h e image g a s e can t u n n e l i n t o t h i s s t a t e ( t h e corresponding c a l c u l a t i o n s a r e i n progress). F o r I ? 2 5 -l o 8 V/cm, * 9 a d s o r p t i o n w curve merge i n t o t h e conductton ban% (no l o c a l i z e d s t a t e s -t h e c a s e corresponding t o t h e f i e l d desorption). I n a n e g a t i v e e l e c t r i c f i e l d , t h e a d s o r p t i o n and Tamm E(d) c u r v e s i n t e r s e c t a t s m a l l e r surface-adatom d i s t a n c e (negative f i e l d seems t o "pushw adatom towards t h e c r y s t a l surface). W e b e l i e v e t h a t o u r r e s u l t s might form t h e s t a r t i n g point f o r more r e a l i s t i c model of chemisorption i n v o l v i n g s u r f a c e s t a t e s , t h u s becoming e x t e n s i o n of V o l k e n s t e i n 9 s theory of chemisorption (see 
